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ABSTRACT

The International Gravity Standardization Net 1971 is presented. A worldwide network,
consisting of 24 000 gravimeter, 1 200 pendulum and 10 absolute measurements collected overtwenty
vears, has been adjusted by a small Working Group of Special Study Group 5 of the International
Association of Geodesy, discussed and approved within the same Association and adoptzd at the
XV General Ac¢sembiy of the International Union of Geodesy and Geophysics in Moscow, Aug 1971,

The concept of the IGSN 71 differs from that of earlier gravity reference systems in that
datnm is determined, not by an adopted value at a single station, but by the gravity values for
1854 stations obtained from a single least squares adjustment of absolute, pendulum and gravimeter
data. Standard errors for IGSN 71 gravity values are less than t 0.1 mgal. The use and maintenance
of the system is discussed,

The International Gravity Standardization Net 1971 has been approved and adopted as the
international gravity standard replacing the Potsdam datum. The resolution passed at the XV General
Assembly of the IUGG in Moscow, August 1971 is given below :

RESOLUTION N° 11

The International Union of Geodesy and Geophysics,

recognizing that tne Potsdam datum adcpted in l.ondon in 1909, has served its purpose in providing a
reference for international gravity n.casurements,

consider.ng

a) that for scientific purposes a n.ore accurate system of gravity values is needed to provide
both datum and scale,

b) that the IAG has adopted at the Lucerne General Assembly in 1967 a provisional correction
of - 14 mGal to the Potsdam value (Resolution n® 22),

c¢) that the International Committee on Weights and Measures adopted in 1967 a resolution for
a correction of - 14 mGal to the values of gravity in the Potsdam datum to be used for metrological
purposes,

d) that recent absolute, pendulum and gravimeter observitions have provided a firm basis for
the determination of datum and scale to the required accuracy,

¢) that the above mentioned raeasurements have been adjusted to provide a homogeneous
international Gravity Standardization Net (IGSN 71) which defines the datum and scale and gives

gravity values with the same order of accuracy thrcughout its range,

f) that the establishment of such a system represents a major international effort, and
provision for maintenance and improvement must be made,

g) that the accuracy of the absolute determination of gravity is adequate for studies of
variations 'n the distribution and displacements of masses, and variations of G,

recommends

(i) that the International Gravity Standardization Net 1971 (IGSN 71) be adopted and published
in the ulletin Géodésique,

(ii) that the Potsdam datum be corrected by the amount specified in the adjustment
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1. — INTRODUCTION

1.1. Concepts

Metrology, geodesy and geophysics require the knowledge of gravity wih greut accuracy
all over the earth, Programs to provide gravity measurements on land, on the continental shelves
and on the oceans have expanded rapidly and we are close to achieving airborne gravity measurements
with the desired accuracy. A homogeneous world-wide gravity reference system i3 therefore
required in order to standardize these measurements. This new system should give datum and
scale with an accuracy compatible with the modern instrumental capability,

The Potsdam gravity svstem specified a datum only .n terms of an absolute gravity value
at a single point, Individual gravity values in the system were determined by adjusting a network
of absolute gravity differences measured with pendulums and tied to this datum point. The introduc-
tion of the modern gravimeter capable of measuring gravity differences with high internal consistency,
but in relative units only, indicated the presence of errors in pendulum measurements which
could, in the absence of highly repetitive data, significantly affect the determination of scale. The
ease of portability of the gravimeter led to the concept of establishing separate calibration lines
combining pendulum and gravimeter neasurements to determine the scale calibration factor for
each gravimeter. The gravinieters could then in principle be used to measure gravity differences
elsewhere in the world network. Several calibration lines were established for this purpose but
significant scale differences between them were later identified. Modern absolute instrumentation
for the first time permitted the development of the concept presented in this report : using a
suitable mathematical model we may now combine absolute, pendulum and gravimeter measurements
to obtain the most probable gravity values for the worid reference svstem in which the most
probable value of datum and scale is implicit,

1.2. Evolution of world gravity standards
1.2.1. Early development

The first internationallv accepted gravity reference svstem was known as the Vienna Gravity
System . It was adopted in 1990 at the XIIth Conference of the International Association of Geodesy
held in Paris and had an estimated relative accuracy of T 10 mGai,

The Porsdam Gravity System was introduced soon after (Borass, 1911) and internationally accepted
at the 1909 meeting of the LA G, in London. The relative accuracy of this system was estimated
at ¥ 3 mGal and it corrected the Vienna System by - 16 mal, Absolute gravity measurements in
the past few decades (Hevl, Cook, 1936; Clark, 1939) indicated an error of + 12 to + 16 mGal in
the absolute Potsdam value (Dryvden, 1942; Morelli, 1946a; Berroth, 1949; Preston Thomas et al,,
1060; Cook, 1963a),

v the end of World War 111t was evident that not only more absolute measurements
but also an interconnecting net of relative gravity ties were required to define a new gravity svstem,

The publication of two independent adjustments (Morelli, 1946a; Hirvonen, 1948)
demonstrated the insurficient distribution and accuracy of the existing gravity measurements and
induced G, P, Woollard to undertake his pionecer work of promoting the geodetic use of new
nstruments (Worden and LaCoste-Romberg gravimeters, Gulf pendulums) to provide new and more
accurate relative gravity measurements all over the world (Woollard and Rose, 1963).

By the early 1950's many gencies had become involved @ long range gravimeter and
pendulum measurements, inhomogeneity m the distribution of stations, in observational criteria and
techniques and in data reduction methods necessitated the coordination of these activities, Accordingly
actron was taken through the 1IGC of the LA, Go oand in 1954 the Special Study Group n' 5 (858G 5)
wias formed with responsibilities in the following felds

(4) Absolute measurcments of gravaty
(h) Nertwork connections

(¢) International Gravity Formula,
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A network of 34 stations to be known as the First Order World Gravity Net were chosen
at the 1956 meeting of the IGC in Paris and plans were made to concentrate on gravity connections
between them., These stations were :

Algiers Khartoum Oslo
Azores Kvoto Ottawa
Bad Harzburg Leopoldville Panama
Beirut l.isbon Paris
Buenos Aires Madison Potsdam
Capetown Madrid Quito
Christchurch M'Bour-Dakar Reykje vik
Fairbanks Melbourne Ric de Janeiro
Helsinki Mexico City Singapore
Honolulu Milan Teddington
Johannesburg New Dethi Vancouver
Washington

During the next 8 or 9 years relative gravity measurements were carried out on a
world-wide basis by many observers. For logistic and technical reasons it was often impractical
to carry out direct interconnection of the FOWGN stations and a large number of inhomogeneous
subnets came ‘nto existence, Apart from partial solutions such as the basic world-wide work of
Woollard and Rose (1963), the least squares adjustment by Uotila (1964) and the European
Calibration System (Kneissl, Marzahn, 1963) the evolution of a new world gravity system proceeded
slowly . Some significant improvements in instrumentation occurred during this period, e.g.
development of the IL.CR gravimeter, but some disturbing aspects of the performance of pendulum
apparatuses came to light. The apparent state of the art was summarized (Morelli, 1963) as
follows :

" a) Modern pendulum results, previously considered fairly reliable, have revealed (Woollard
and Rose, 1963) tares and creep : that is, the same weak points as the gravity-meters; pendulums

should therefore always he used in connection with prcperly chosen and studied gravity-meters;

b) Results with modern, geodetic gravity-meters have shown that it may also be possible to
measure large differences in gravity, provided that :

(1) they are operated in groups to control tares and creep;

(2) they are properly checked in the laboratory and on the calibration lines to dctect and
evaluate pseudo-periodic errors and nonlinearity;

(3) they are calibrated (on suif.ciently accurate and extended calibration lines) to determine
their scale-factor function,

it is well known that normally (3) can be done only by comparison with pendulum
measurements,

It would seem that a soiution would be impossible : we need the giravity-meters to be
sure of the pendulums and the penduiums to calibrate the gravity-meters,

Without proper consideration of this point, it is clear that confusion and uncertaintly
has been and will continue to be created. This is the reason that we do not have a "World
Standardization System'', although we h~ve many ''Calibration Systems': refeired to different
pendulum  apparatus, or to different pendulum results, or to a different evaluation of the same
pendulum measurements'’,
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1.2.2. Modern Development

I'he above situation led the SSG5 during the 1862 Meeting of I.G.C, to propose, and the
I.G.C. to accept, a new philosophy as follows :

I. The establishment of tiree International Calibration Lines, with large gravity intervals,

They were :

the ACL from Ushuaia to Point Barrow;
the EACL from Capetown to Hammerfest;

the WPCL  from Christchurch to Sapporo.

Groups of gravimeters were to be observed on these lines,

II. The selection of a few stations on each International Calibration Line to be occuvied by

the best availabie pendulum apparatus using the same operational criteria. The chosen apparatuses
were .

the Guif pendulums;
the Cambridge pendulums;
the CGl pendulums;

the GSI pendulums,

IIl. Interconnection would be established between the Lines for strengthening the structure and
establishing the skeleton of the world net.

To further coordinate the collection and reduction of data for the preparation of a final
adjustm 2nt, the SSG5 formed a sub-group of specialists devoted to the solution of specific prohlems,
The representatives cf the institutions most actively participating met for the first time in 1965 in
Torine, italy, and formed a permanent Working Sub-Group, under the chairmanship of Prof. C, Morelli,

In the next few years niost of the measurements required for a new reference system
were carried out, Important contributions were made by 1381GSSq with the first systematic global
[.aCoste and Romberg gravimeter measurements (Whalen 1965a, 1965b, 1966k, 1966¢, 1967a,
1967b) and by AFCRI. who supported many projects, especially pendulum and absolute measurements,

The accurac, of the gravimeter measurements (¥ 0,05 mGal) and the improved pendulum
apparatus (¥ 0,3 mGal} made possible the aitainmrent of a world network of high relative accuracv,
The problem of obtaining high absote accuracy, as well, was solved with the development of Cook's

apparatus (f 0,1 mGal), Faller's transportable apparatus (f¥ 0.05 mGal) and Sakuma's apparatus
(t 0,02 mGal).

Significant progress in the development of data processing and analysis techniques were
made by Hamilton (1963} and Torge (1966) The availabilitv of large high-speed digital cunputers,
the development of sofiware for solving large systems of linear equations and for utatistical
analysis of large volumes of data permitted a new approach to the solution of a wcrld-wide gravity
net. The development of computer programs at the EPB emploving iterative techniques for the

solution of systems of linear eouations in several thousand unknowns has facilitated the adjustment
of large gravity nets.

The amount of new data und the dangers inhereni i continuous disseminations of new
values led the International fravity Commission at its last meeting (Paris, 1970) to request that
only one final adjustment should be published and internationaily adopted. The present report

describes the adjustments and analyses which produced the International Gravity Standardization
Net 1971,

10
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1.3. Summary of the work of SSG 5

Reports of the SSG5 have been presented and discussed at the following me=tings :

1954, in Roume - X 1UGC General Assembly (unp. )
1956, in Paris - IGC Mreting {unp.)
1957, in Toronte - XI IUGG General Assembly {see Morelli, 1959)
1959, in Paris - IGC Meeting (unp.)
1560, in Helsinki - XII IUGG Genersal Assemtly (unp. )
1962, in Paris - IGC Meeting {urp.)
1963, in Berkeley - XIII IUGG General Agsembly {unp. }
1965, in Paris - IGC Meeting (unp. )
1967, in Lucerne - XIV 1UGG General Assembly {unp. )
1970, in Paris - IGC Meeting {unp.)

Meeting of the Working Sub-Group have been held in :

- Torino, April 1965;

- Paris, September 1965;
- 3edford, April 1967;

- Paris, September 1970;
- Ottawa, May 197i,

Some informations ccncerning the Group's activity and discussions at the IGZ and IUGG
Meetings are printed in the "Bulletin d'Information’ of the IGB,

The members of the Sub-Group participating in the final adjustment and the presentation
of this report are :

AFCRL : B, Szabo 1GSSq C.T. Whalen
EPB : R.K. McConnell, J.G. Tanner OGST : C. Gantar, C. Morelli
Gl . T. Honkasalo osu U. Uotila

Prof. Woollard contributed to the efforts of this Working 3ub-Group but ¢ iid not participate
in the final adjustment or in the presentation of this repoct. Prof. Wolf acted from time to time
a. a consultant to the Sub-Group,




2. — DATA DESCRIPTION

Appendix I contains a detailed description of IGSN 71 data and instruments. Approximately
25, 000 observations inierconnecting 473 primary and 139816 excenter bases were used.

The acquisition of data for the IGSN 71 required cooperation between many countries.
Agencies throughout the world collaborated on many surveys, assisted each other in obtaining
entr; permission for observers and exchanged data, station descriptions end instruments. Data
from 184 surveys using 86 different instruments has been collected by the OGST who acted as the
data coordinating agency for the project.

Table 2.1. shows the scope of the surveys contributing to the IGSN 71,

Absolute gravity determinations are shown as separate surveys in the table. Three
absoiute apparatuses were used although most of the data was obtained with the portable Faller -
Hammond equipment.

Pendulum data was obtained with six types of instruments, the bulk of the data being
obtained with the Gulf and Cambridge pendulums.

Five types of gravimeters were .sed in obtaining IGSN 71 data and as many as 13
gravimeters were used on a single survey. The 1GSSq surveys, which provide the largest single
contribution to the structure of IGSN 71, were always made with four or more LaCoste and Romberg
gravimeters. The Worden, Askania, North American and Western gravimeter data were obtained
from observations made on the European and African portions of IGSN 7). LaCoste and Romberg
gravimeter data, obtained over the entire ne., provided the greatest contribution to the relative
net strength,

For the adjustment of the IGSN 71, the absolute data provided the datum and contributed
to scale, the pendulum data contributed to scale and the gravimeter data gave the basic structure
nf the net.

Table 2.1.
IGSN 71 instruments and data
Instrument Type instrument N° instruments Surveys
Absolute Cook 1 1 station
Sakuma 1 Tt v
Faller-Hammond 1 g "
Pendulum Gulf 2 23 trips
Cambridge 1 12 "
1GC 2 4 "
USCGS 2 2 "
nNO 1 1"
GSl 1 g "
Gravimeter L.aCoste-Romberg 53 98 trips
Worden 14 12 "
Askania 2 ¢ "
North American 2 5 "
Western 3 2 "
12




3. — PRELIMINARY ADJUSTMENTS

3.1, Introduction

Individual adjustments with independently chosen procedures were produced by members
of the Working Sub-Group. At the May, 1971 meeting held in Ottawa the various solutions
described in detail in Apendices II to IV were presented. The differences in philosophy used in
these p-eliminary adjustments were examined, the results were compared and the criteria chosen
for the final adjustment.

The gravity values from all solutions agreed generally within ¥ 0.1 mGal in spite of
different procedures used for selection, weighting and rejection of data. A few ". 1 to 0.2 mGal
disagreements between the various solutions, mainly caused by excentre discrepancies, were
resolved or the corresponding bases were deleted before the final adjustment.

Analyses of scale differences between pendulum and absolute measurements were carried
out by four groups. The scale agreement of about 1:50, 000 obtained from comparisons of gravimeter
adjustments scaled by pendulum and absolute measurements respectively (App. II, III, IV) is
consistent with the rosult of a separate analysis of pendulum scale (App. V).

3.2. Comparison of Individual Adjustments

Discussions at the May 1971 meeting of the Working Sub-Group in Ottawa were concerned
mainly with the differences in the philoscphy applied in various adjustments and the significance
of some of the solution parameters.

All three groups performed several adjustments using various selection criteria for
stations and measurements. Foir gravimeter measurements Uotila selected only LCR data while
Whalen and McConnell & Gantar used all the available gravimeter data. The three groups performed
adjustments with ties centred to primary bases. In addition, McConnell & Gantar adjusted all
ties simultaneously. Details of the individual selection criteria are given in Appendices II, III, IV,
A summary of the main characteristics of the individual adjusiments is given in Table 3.1.

Table 3.1.
Uptila Whalen McConnell
(App. 11) (App. 111) & Gantar Remarks
{App. 1V
Selected Data Adjusted X X X 4 to 600 unknowns;
7 to 11000 observations
All Data Adjusted X 2 000 unknowns;
25 000 observations
Centred Data Adjusted X X X
Uncentred Data Adjusted X X
partially
Ist order gravimeter scale x X X
unknown
2nd order gravimeter scale X
unknown ’
Scale unknown for &/ trips X X
with the same gravimeter ‘ :
Scale unknown for individual X
trips with each gravimeter
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3.2.1. Comparison of Scale Factor Determination Criteria

Ail three groups performed adjustments with models using linear terms for gravimeter
scale factors. In addition Uotila performed adjustments employing higher order scale factor terms.
Both Uotila and Whalen solved for a single scale factor for each gravimeter (except for a few
cases where repairs had obviously altered the scale factor) 'while Gantar and McConnell solved for
a separate scale factor for each instrument-trip, grouping only those trips which had less than
10 measurements with the next trip occurring sequentially in time.

Adjustments using grouped instrument-trips generally indicated insignificant drift rates
for gravimeters; solving for separate scale factors for each instrument-trip produced in several
cases apparently significant drift rates.

Scale factors solved for each instrument-trip have been examined for possible variations
as a function of time. While statistically significant changes in scale factor for the same gravimeter
from one trip to the next were occasionally apparent (in some cases up to 15 parts in 10%) there
was no convincing evidence to suggest that they were systematic with time. Possibly these changes
are a manifestation of the presence of slight non-linearities in the instruments. Thus, apparent
changes in gravimeter scale factor may simply be due to the fact that all trips with the same
instrument were not carried out over the same gravity range. The Working Sub-Group decided, for
the final IGSN 71 adjustment, tc solve for a single scale factor for all trips with the same instrument
except where repairs had obviously altered the scale factor.

The Working Sub-Group agreed to use only a linear scale factor term in the final adjustment
since the significance of higher order terms cannot be properly evaluated with the limited number
of absolute measurements available.

3.2.2. Comparison of Gravity Values from Individua! Solutions

Many comparisons of different solutions were carried out by plotting the gravity value
differences against the gravity value of the station. In comparisons between solutions having first
and second or higher order gravimeter scale factors some systematic dependence of the differences
on the gravity value was apparent. Nevertheless, except for a few stations the gravity values
agreed to within t 0.1 mGal. One set of comparisons is shown in Figures 3.1, 3.2 and 3.3.

The solutions compared were those considered most reliable by the individuals concerned.
These were :

(a) Uotila ; Solution 2A (Appendix II}
(b) McConnell & Gantar : BIGNET n° 4 (Appendix II)
(c) Whalen ; Adj.4 (Appendix III).
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4. — THE IGSN 71
4.1. Final Adjustment of the IGSN 71

The Working Sub-Group established the guide lines for the final adjustment. Observation
equations were formed aud rejections made using the Earth Physics Branch computer facilities
and NETEDIT program (Appendix IV) in Ottawa. The solution of these observation equations was
carried out using the computer facilities and matrix manipulation programs of the lst Geodetic
Survey 3quadron in Cheyenne.

The problem of datum determination in the IGSN 71 has been resolved by including
10 recent absolute measurements in the adjustment in such a way that the net has a best tit to
these measurements in the least sguares sense. The scale of IGSN 71 was determined by the
combined effect of the 10 absclute measurements and approximately 1200 pendulum measurements
while the relative strength of the network was provided b, some 12 000 long range LaCoste and
Homberg gravimeter measurements (Figure 4.1). Approximately 11 700 excentre rneasurements
make up the remainder of the network.

Measurements were weighted according to their error variances estimated for each
instrument-trip from preliminary adjustments. A secondary weighting function, related to thetime
interval ( AT) for the measurement, was used with the LaCuste and Romberg long range measure-
ments (i.e. those between stations of differing IGB number). This weighting function (Figure 4.2)
allowed for the observed increase in error variance with increasing AT.

Ties were rejected hefore the final adjustment if their errors, based on trial gravity
values, exceeded 3o0. The trial gravity values and the value of o0 were determined from preliminary
Gauss-Seide! solutions of the same set of observation equations and, based upon comparisons with
preliminary adjustments by other methods, were presumed to be accurate to a few one-hundredths
of a mGal. l.ess than 3 % of the ties were rejected.

From the 24 974 observation equations a solution was obtained for 1854 gravity values,
96 gravimeter scale factors and 26 instrument (pendulum and gravimeter) drift rates. The gravity
values and their standard errcrs are presented at the end of this report. For checking purposes,
the gravity values from the final matrix inversion solution were compared with those from a Guuss-
Seidel iterative solution carried out in Ottawa. Although the iterative solution differed from the
matrix inversion solution in that it had no scale unknowns, the gravity values agreed in every case
to better than 0.1 mGal.

4.2. IGSN 71 Gravity Values
The list of IGSN 71 gravity values is presented at the end of the report.

The svstem provides gravity values with standard errors less than 0.1 mGal over the
gravity range of the earth,

According to Resolution n® 11 passed at the UGG meeting, Moscow, 1971 a correction
to the previously adopted Potsdam value has been computed.

The IGSN 71 gravity value for Potsdam A is 981260,19 * 0,02 while the Potsdam
reference value transferred to site A (Reicheneder, 1968) is 981274.20. The correction to the
Potsdam reference value is therefore -14,0 mGal. It cannot be assumed that this correction
appites to any point other than Potsdam since systems of gravity values based on Potsdam are
unlikely to have the same scale as IGSN 71,

18
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4.3. IGSN 71 Station Descriptions
Copies of IGSN 71 station descriptions may be obtained through the
international Gravity Bureau

11, Quai Saint-Bernard, Tour 14
75 - PARIS (Véme)
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6. — MAINTENANCE AND USE OF THE IGSN 71

The establishment of the IGSN 71 represents a major international effort and for this
reason provision for maintenance has been made. The following resolution was passed at the XV
General Assembly of the IUGG, Moscow, August, 1971

RESOLUTION N° 12

The International Association of Geodesy,

recommends that 2 Permenent international Grevity Service. coordinated with the /International Gravimetric Commission (IGC)
and the /nremational Gravimetric Bureas (IGB). be formed with the following functions :

1. to provide for expansion of the IGSN 71 to include areas where no stations now exist or
values are not available,

2, the maintenance and recbservation of stations, and the replacement of any which may be
destroyed,

3, to maintain the files in a computer-processable format and to incorporate new measurements
into the existirg tiles (one complete set of the values and descriptions to be deposited at the IGB),

4. to promote improvements in instrumentation, including the development of transportable
absolute gravity meters, and their applicability to the standardization problem,

5. to establish in cooperation with the appropriate scientific institutions a net of permanent
stations at which the absolute measurement of gravity, periodically repeated with an accuracy of
the order of a few microgals, could be used as a geodetic reference and, in conjunction with other
advanced geodetic methods, to monitor slowly varving parameters of the earth,

6. to carry out computations necessary for incorporating new stations into the system,

7. to maintain contact with agencies active in the field of gravity measurements or using
gravity data, to ensure that the !GSN T1 satisfies current needs,

8. to provide advice, when requested, to agencies using the IGSN 71 in local standardization
problems.

Future improvements in gravity standards will require, in addition to several absolute
measurements for resolving the gravimeter non-linearity problem, a large number of precise
absolute measurements at strategic locations to determine the nature of time dependent gravity
changes. Woollard (1969) has noted that we must recognize ''that crustal parameters are nct stable
but change with time in response to changes 1n the environment (temperature, pressure and stress)
associated with the upper mantle as well as 1n response to the effect of external factors (erosion,
deposition, 1ce loading) on the crust, and tectonic displacement of both the crust and upper mantle
through faulting and crustal spreading’,

Global variations ("breathing'), variations :n G and other effects must also be investigated.
In this regard lL.evallois (1971) proposes 20 to 30 absolute stations at carefully selected locations,

It must be appreciated that the observations used for the determination of the IGSN 71
have been acquired over a period of mnore than 10 vears, Therefore, in the event that changes in the
gravity field have occurred, the IGSN 71 gravity values represent estimates of mean values over
this period. From what 1s known about time dependent changes in gravity 1t is unlikely that these
changes will significantly affect the IGSN 71 gravity values within the stated accuracy. However,
in a few areas where large crustal niovements 2»e known or suspected, the corresponding gravity
values should be used with some caution.
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The IGSN 71 has been established to provide a uniform absolute reference system to
which all relative gravity measureiaents may be referred. In general, local anomaly surveys will
be referred to national or possibly continntal sub-nets ;the problem of ensuring optimum consistency
of these sub-nets with the IGSN 71 has been examined. A suggested procedure for establishing new
sub-nets or readjusting existing sub-nets is as follows :

(1) Sub—nets incorporating several IGN 71 stavions

The agency responsible for the establishment of a sub-net or the readjustment of an
existing net should ensure that IGSN 71 stat ons are well tied to the local system. To achieve maximum
consistency with the IGSN 71 system the adjustment of the sub-ret should be made, not by fixing
one or more IGSN 71 values but by weighting these values according to their error estimates; this
is analogous to the procedurc used for weighting the absolute measurements used to establish
datum for the IGSN 71 itself. In this way, the sub-net is not forced to fit the IGSN 71 values
exactly but optimum datum and scale consistency are ensured. This type of adjustment may, of
course, produce slightly different values for the IGSN 71 stations involved, due to the higher
internal consistency of the sub-net; these new values are appropriate for local use. If the IGSN 71
stations used are well distributed over the gravity range of the sub-net no separate calibration or
evaluation of the gravimeters will be required since this can be achieved in the adjustment process
itself,

(2) Sub—nets incorporating few IGSN 71 stations

To ensure optimum datum and scale consistency with the IGSN 71 the instruments used
to establish the sub-net should first be calibrated and evaluated over several (at least 10) IGSN 71
stations encompassing a gravity range somewhat larger than the sub-net. Thc¢ adjustment of the
sub-net may then be carried out by treating as known quantities the scale factors obtained from
the independent calibration, If only one IGSN 71 station is incorporated in the sub-net adjustment,
the datum of the sub-net will of course have the same uncertainty as the station on which it is
based.
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- 1GB Number

Name

LISTING OF IGSN 71
GRAVITY VALUES

EXPLANATION OF COLUMN HEADINGS

- The first three digits of the IGB number are computed from the geographical co-

Gravity Value -

Std. Error

Times Tied

ordinates of the station using the following formulae :

quadrant 1 36 + 36 (P, ) - A,
quadrant II 1+36 () +A
quadrant I1I 325 + 36 (&, ) + A,
quadrant IV 360 + 36 ( 9. ) - A,
where quadrant I is 0°N to 90° N Lat.
0°E to 180° E Long.

quadrant II is 0°N to 90° N Lat.
0°W to 180°W Long.

quadrant III is 0°S to 90°S Lat.
0°W to 180° W lLong.

quadrant 1V is 0°S to 90°S Lat.
0°E to 180°E Long.

and ¢, is the tens of Jdegrees of latitude
A, is the tens of degrees of longitude.
The last two digits of the IGB number are simply the units of latitude and
longitude degrees.

For example, since Tokyo A is located at Lat. 35°42.6'N, Long. 139°46.0' E
the first three digits of the IGB number are given by :

36 + 36 (3) - 13 = 131

and the complete number is therefore 13159, Note that the first three digits of the
IGB number define 10° squares. These are shown on the accompanying map. For the
purpose of the IGSN 71, excentre stations have been assigned the same IGB code as
the primary even though they may, in a few instances, lie outside the 10° square of
the primary.

In general the name of the primary station is used for the corresponding excentre
stations. In Europe, however, stations with the same IGB number are not always
considered to be excentres. In these cases the actual station name has been used.

These are expressed in mGal.

These are the error estimates in mGal obtained from the inverse matrix.

Int. - number of connections to stations with the same IGB numbe-.

Ext. - number of connections to stations with differing IGB numbers.
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168
NUMBER
00150
00150
00150
00150
00150
00150

00154
00154
00154

00174

00260
00260
00260
00260
00260

00283

00293
00293
00293

00655

00668
00668
00668
00668

00793
00793

00826
00826

00836
00836

00844
00844
00844
00844
00844

Xa® . rxcoOow . -~ X XrxXcCco»

-~ X R rxoew [ &9

R >

RGL.OD>P>

IGSN71 ABSOLUTE GRAVITY VALUES

cecccecac= NAME
ACCRA
ACCRA
ACCRA
ACCRA
ACCRA
ACCRA

ABIDJAN
ABIDJAN
ABIDJAN

80U AKE

MONROVIA
MONROVIA
MONROVIA
MONROVIA
MONROVIA

FREETOWN

CONAKRY
CONAKRY
CONAKRY

PARAMARIBO

GEORGETOMWN
GEORGETOMN
GEORGETOWN
GEORGETOMWN

MATURIN
MATURIN

POPAYAN
POPAYAN

CALI
CALI

BOGOTA
BOGOTA
B80GOTA
B0GOTA
BOGOTA

6

978
978
978
978
973
9/8

978
978
978

978

978
978
978
978
978

978

978
978
978

9748

378
978
978
978

977
977

977
977

977
977

77
977
377
977
977

RAVITY

VALUE
091.041
105.36
100052
i00.46
061.31
015.68

060.78
061.15
057.14

05432

145.06
142.79
09 3.4t
093.43
094.14

183.07

222.91
21094
210.62

033.54

107.45
075.70
3975.55
102.48

936.31
996.19

58449
58u4e4?7

845458
8Uuk.89

330.11
390.07
330.14
386491
380.59

STD
ERROR
0.035
0.033
0.033
0.031
0.038
0.040

0.068
0.0702
0.356

0.0060

0.332
0.335
0.032
0.030
0.070

0.069

0.031
0.029
0.952

0.026

0.030
0.227
0.030
0.035

O0.041
0.Ck3

0.026
0.028

0.029
0.025

0.026
0.032
Jd.027
0.231
0.026

TIMES TIED
INT EXT
16 “
8 0
16 2
16 8
16 0
8 0
A 3
4 0
0 4
0 6
16 0
8 0
) 0
16 16
0 2
0 2
8 0
8 16
0 5
0 16
7 0
14 22
11 2
“ 0
2 2
2 2
7 21
7 7
5 0
5 w2
19 25
4 0
2 0
5 0
14 28
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STOD TIMES TIED
NUMBER wecccccase NAME -wvwwcesess VAL UE ERROR INT EXT
00865 K MEDELLIN 977 740.64 0eJ24 7 21
00865 L MEDELLin 977 741.19 0.026 7 6
00889 A PANAMA 978 226.70 0.019 111 34
00889 U PANAMA 976 251.44 0.019 L8 55
00889 L PANAMA 978 2ibe72 0.023 7 2
00889 M PANAMA 978 216.74 04019 bl 67
00889 0O PANAMA 973 224.00 0.326 S 0
00889 R PANAMA 978 222.54 (0.029 3 2
C0889 S PANAMA 978 22T.72 0.020 2h 10
00889 T PANAMA 976 251.34 0.022 9 6
00899 J CRISTOEBAL 978 238456 04034 0 b
00994 K SAN JOSE 377 964.36 0.023 b 36
00994 L SAN JOSE 977 963.59 0.026 b 4
02087 J KWAJALEIN 978 34d.43 0050 0 7
02613 A SINGAPORE 978 066.68 0.025 95 49
02613 B SINGAPORE 978 066404 04326 50 0
02613 C SINGAPORE 97¢ 066.02 0.030 7 0
02613 O SINGAPORE 978 066.25 0.331 € 0
02613 € SINGAPORE 978 065.21 0.045 2 0
02613 F SINGAPORE 978 061.36 0.028 9 0
02613 J SINGAPORE 978 066.81 0.027 28 0
02613 K SINGAPORE 978 063.95 0.327 16 0
02613 L SINGAPORE 978 065.51 0.026 29 11
02613 M SINGAPORE 978 064.95 0.026 19 0
02613 0 SINGAPORE 978 065.42 0.025 59 21
02613 P SINGAPORE 9786 061.29 0.026 32 24
02613 Q SINGAPORE 978 063.71 0.031 & 3
02613 S SINGAPORE 978 063.80 0030 b b
02622 J MALACCA 978 057.88 0.042 0 b
02631 B KUALA LUMPUR 978 034%.41 0.031 8 0
02631 J KUALA LUMPUR 978 032.41 0.028 8 20
02650 J PENANG 978 078.13 (C.030 0 16
02670 J SONGKHLA 978 121.13 0.031 8 20
02670 K SONGKHLA 978 130.79 0.033 8 0
02969 8 COLOMBO 978 117.24 (.05% 18

0
02969 C COLOMBO 978 124.54 0.060 2 0
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IG8
NUMBER
02969
02969
02969
023569
02969

03302
03302
03302
03302
03302
03398
03398
03398
03405
03531
03548

03609
03609

03649
03649

03661
03662
03663
03663
03663
03663
03709
03714
03721
03728

03826

RL.OODP DO XCO

rxo

rXxXe.om (&% o «C @ [ S« ] [ 5%

[ &

IGSN71 ABSOLUTE GRAVITY VALUES
GRAVITY

----- ~==-= NAME

COLOMBO
coLoMBo
coLoMBO
coLoMBO
coLomMBO

ENTEBBE
ENTEBBE
ENTEBBE
ENTEBBE
ENTEBBE

ADDIS ABABA
ADOIS ABABA
ADDIS ABABA

KISANGANI (STANLEYVILLE)

YAOUNODE
BANGUI

LIBREVILLE
LIBREVILLE

DOUALA
OOUALA

LOME

COTONOUV

LAGOS

LAGOS

LAGOS

LAGOS

KANKAN
B0B0-0IOULASSO
QUGADOUGOU
BAMAKO

ZIGUINCHOR

35

978
978
978
9748
978
977
977
977
977
977
977
977
977
977
977
977

978
378

978
378

978
978
978
978
978
978
978
978
978
978
978

VALUE

123.11
115.90
116.98
121.86
125.38
708.20
704.15
709.28
709. 864
709.87
©31.19
466.91
463.96
86 499
847.76
897.85

013-47
022.91

030.2¢
033.36

147.80
133.38
121.63
114.40
114,66
114.27
082.57
107.14
183.98
190.16

295.08

STD
ERROR
0.056
0.053
0.057
0.055
0.057

0.033
0.043
0.040
0.033
0.039
0.030
0.028
0.030
0.068
0.054
0.048

0.036
0.038

0.034
0.031

0.060
0.0690
0.030
0.027
0.030
0.031
0.057
0.057
0.062
0.050

0.056

TIMES TIED
INT EXT
b 0
13 11
b 0
9 0
& 0
& 0
2 0
3 0
6 7
3 1
16 0
16 24
16 0
0 2
0 b
0 6
8 7
8 0
8 0
8 23
0 2
0 2
8 0
18 29
8 0
2 12
0 b
0 b
0 2
0 5
0 2

st e el



i
|
3
IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STD TIMES TIED

NUMBER ===eeccece NAME ==eccccea- VALUE ERROR  INT EXT

03836 B BATHURST 978 348472 04033 8 0

03836 J BATHURSY 978 338.75 0.030 8 8

03846 A MBOUR=-DAKAR 978 37034 04027 17 4

03846 B MBOUR=-DAKAR 978 370.39 0.027 14 0

03846 C MBOUR-DAKAR 978 466.71 04031 6 0

03846 D M3OUR=-DAKAR 978 4b4.50 0.036 2 0

03846 J MBOUR=-DAKAR 378 462.42 0.024 25 25

03846 K MSOUR-DAKAR 978 462.43 04037 2 5

03846 L MBOUR-DAKAR 978 462.36 04026 12 15

03846 M MBOUR=-DAKAR 978 462.86 0.036 2 0

; 03846 Q@ MBOUR=-DAKAR 978 462.29 0.028 12 4

i 03846 R MBOUR-DAKAR 978 4wb61e31 0.024 20 0

| 03846 S MBOUR-DAKAR 978 461.86 0022 8 16

] 03846 T MBOUR-DAKAR 978 46134 Deilbib 2 0

| 03885 J NOUAKCHOTT 978 571.58 0.030 0 15

1 03962 J CAPE VERDE ISLAND 378 716.46 0,080 0 2

03962 K CAPE VERDE ISLAND 978 716450 0349 0 2

[ 04301 J PORT OF SPAIN 378 146.88 04025 22 27

; 04301 K PORT OF SPAIN 978 146487 04226 15 8

1 04301 L PORT OF SPAIN 978 146489 0030 5 0

t 04301 M PORT OF SPAIN 378 177.18 0.328 10 0

04306 A CARACAS 978 )24e72 040337 2 13

04306 K CARACAS 978 231.06 0.027 6 16

04306 L CARACAS 978 23724 04033 4 0

04328 J CURACAOQ 978 «05.64 0.087 0 N

Q341 B8 ST.LUCIA 978 514.21 0.028 7 0

1 04341 J ST.LUCIA 978 512.81 0024 7 16

F 04371 B8 ANTIGUA 978 638.91 0027 7 0

0371 J ANTIGUA 378 636458 0.023 7 22

04374 B ST.CROIX 978 671.23 04027 6 0

04374 J ST.CROIX 978 649.29 0.923 6 16

04386 B SAN JUAN 978 662.02 0034 8 0

04386 J SAN JUAN 973 669.88 0.929 8 8

04386 L SAN JUAN 378 656403 0032 4 4

06386 P SAN JUAN 978 671.14 04339 8 0

04386 Q@ SAN JUAN 978 671.05 0.043 4 0
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STD TIMES TIED
NUMBER ceccccacces NAME ~===c=ce=- VAL UE ERROR INT EXT
04387 J RAMEY 978 644.99 0.021 8 22
04387 K RAMEY 978 645.01 0.320 8 2h
04404 A BARRANQUILLA 978 228.42 N.034 b 0
04404 J BARRANQUILLA 978 211.56 0.023 5 18
OLi0& K BARRANQUILLA 978 224.27 04023 9 0
04476 J KINGSTON 978 S583.64 0.027 7 16
04?76 K KINGSTON 978 583.30 0.039 7 0
04476 L KINGSTON 978 583.73 0097 0 2
04482 J PORT AU PRINCE 978 587.68 0.029 7 8
04482 K PORT AU PRINCE 978 580.72 0.032 7 v
04487 A MONTEGO BAY 978 660.07 0.031 7 0
06487 J MONTEGO BAY 978 666.6L 04027 7 16
06495 J GUANTANAMO 978 731.79 0.026 7 lo
04495 K GUANTANAMO 978 73055 0.030 7 0
04526 K MANAGUA 978 270.91 0.322 & 26
06526 L MANAGUA 978 270.76 0.026 b “
04539 K SAN SALVAODOR 978 173.58 0.023 8 27
06539 L SAN SALVADOR 378 173.08 0.325 8 0
047640 K GUATEMALA 977 9%6.80 0.023 5 30
04640 L GUATEMALA 977 967.3% 0.326 5 5
04640 M GUATEMALA 977 37.03 0037 0 8
04669 J ACAPULCO 978 501.79 (U035 7 b
04669 K ACAPULCO 978 501.062 0.232 12 1
04669 0 ACAPULCO 978 509.62 Q<034 13 0
04698 A PASO DE CORTES 977 556.36 (0e.023 19 50
04698 C PASO DOE CORTES 977 638.32 0.025 2 8
04698 0 PASO DE CORTES 977 555.54 0.024 30 7
04698 E PASO DE CORTES 377 555.7« 0.023 31 8
04698 F PASO DE CORTES 977 555.86 0.023 12 26
y4698 G PASO OE CORTES 977 555.62 0.024& 22 J
04699 A MEXICO CITY 977 926.50 0.029 216 117
04699 B MEXICO CITY 977 926469 0.022 12 b
04699 C MEXICO CITY 977 926.71 0.020 42 b
04699 D MEXICO CITY 977 927.15 0.023 8 o
04699 E MEXICO CITY 977 927.15 0.020 42 0
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAYITY STD TIMES TIED
NUMBER seccsccase NAME <<cccccces VAL UL ERROR INT EXT
04699 F MEXICOC CITY 977 92669 VJ.021 14 1o
04699 H MEXICO CiTy 977 938.68 0.02¢« 8 0
04699 J MEXICO CITY 977 955.42 0.020 73 60
04699 L MEXICO CITY 977 955.99 0.019 96 93
04699 M MEXICO CITY 977 955.39 0.J28 3 4
05295 C HAWAII ISLAND 978 65625 0080 2 0
05295 0 HAWAII ISLANO 978 649.85 0.080 2 0
05295 H HAWAII ISLAND 978 656.63 0.075 b 0
05295 y HAWAII ISLAND 978 860.76 0.U70 2 o
05696 J WAKE ISLAND 978 862.38 (0.380 3 5
05696 K WAKE ISLAND 978 871.31 0.083 1 i

] 05696 L WAKE ISLAND 978 £69.47 0.034% 2 0
‘ 05696 M WAKE ISLAND 978 66325 Oelwl 0 4
05696 N WAKE ISLAND 978 66656 0ed4d 0 8
05834 J GUAM 978 509.33 04087 0 &
i 05834 N GUAM 978 50757 0e043 0 6
. 06050 A HMANILA 978 382.30 dJ.027 25 S
06050 B MANILA 978 347.79 0.027 29 2
06050 C MANILA 978 381.9% 0.029 8 6
06050 J MANILA 978 381.83 0.027 29 6
06050 K MANILA 978 361.92 0.026 56 b
06050 L MANILA 978 358.56 04026 55 32
06050 N MANILA 978 341.42 0.028 15 0
06050 0 MANILA 978 342416 0.031 8 g
06050 P MANILA 978 343.38 0.335 4 Ul
06050 Q@ MANILA 978 344e71 0.034 4 0
06050 R MANILA 978 344.TL 0.03% 4 0
06050 S MANILA 978 34be12 0.033 b 0
06050 T MANILA 978 358.53 0.029 6 2
06050 X MANILA 978 341.70 0.J30 6 0
06050 Y MANILA 978 3k1.79 0.030 7 0
06050 Z MANILA 978 342.66 0.032 b 0
06206 J SAIGON 978 215.09 0.027 0 26
06206 K SAIGON 378 215407 0ed43 b
06214 B PHNOM PENH 978 228.37 0.355 b 0
06214 C PHNOM PENH 978 227.32 9.055 & e
06214 J PHNOM PENH 97¢& 223.08 0.U56 b L
0621+ K PHNOM PENH 978 223.09 0.051 6 2
06214 L PHNOM PENH 978 195.87 0.355 b 0
06214 M PHNOM PENMH 978 177.93 0.355 & 0
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NUMBER
06214

06230
06230
06230
06230
00230
06230
06230

06366
06366
06366

06430
06430

06537
06537

06578

06592
00592
06592

06824
06824

06952
06952
06952
06952
06952
06952
06952

06956
06958
06958
06958

06997
06997

07125

NDXXr XG> ~N

rxoe

FAXMOO D> XX G

(4

XG>

IGSN71 ABSOLUTE GRAVITY VALUES

ceceececee NAME ======-==-

PHNOM PENH

BANGKOK
BANGKOK
BANGKOK
BANGKOK
BANGK OK
BANGKOK
BANGK 0K

RANGOON
RANGOON
RANGOON

MADRAS
MADRAS

BANGALORE
BANGA LORE

HYDERABAD

30MBAY
BCMBAY
BOMBAY

ADEN
ADEN

KHART OUM
KHARTOUNM
KHARTOUM
KHARTOUNM
KHART QUM
KHART QUM
KHART QUM

TESSENEI
ASHARA
ASMARA
ASMARA

PORT SUDAN
PORT SUDAN

FORT LAMY

39

GRAVITY
VALUE
978 223.83

978 300.07
978 314485
978 314477
978 298.16
978 313.53
978 300.55
978 297.62

978 453.82
378 453.30
978 453.90

978 206.55
978 265.16

978 013.39
978 023.14

978 313.58

978 643.93
978 643.90
978 617.22

978 304.32
978 308.935

978 288.64
978 288.67
978 288.55
978 286.38
978 288.84
978 288.59
978 288.65

978 175.80
977 805.45
977 80L8.26
977 367.75%

78 622.80
973 625.99

978 156.24

STD
ERROR
0.350

0«032
0.030
0.031
0.031
0.0068
0.035
0.032

0.046
G.042
0«.d64

0.045
0.J43

0o 045
P )

0.042

0.038
0.090
0.092

0.094
0«03

0.02¢%
0.023
J.0264
0.02%
0.024
0.022
0.023

d0.029
0.027
0.328
0ev20

0.029
0.026

0.356

TIMES TIED
INT EXT
10 2
12 ]
26 32
20 0 ,
12 0 !
0 4
& 0
10 6 g
4 0
4 8
0 4
8 0
8 8
8 0
8 8
0 8
0 8
4 4
4 0
9 8
9 0
25 0
48 i
38 8
15 0
16 0
L 52
4y 15
0 16
32 17
23 8
23 23
8 0
8 8
0 “
e B'M'"” ‘ sl




IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY  STO  TIMES TIED
NUMBER  ======ecc== NAME ==—===-=-- VALUE  ERROR INT  EXT
' 07228 J KANO 978 120.92 04040 0 14
i
; 07232 J NIAMEY 978 251.33 04042 0 6
07407 J PORT ETIENNE 978 693.79 0033 G 13
07435 J VILLA CISNEROS 978 861.09 0.054 0 2
07485 B GRAND CANARY 979 373.61 J.u34 8 0
07485 J GRAND CANARY 979 361.83 0.u31 8 14
08141 A KEY WEST 978 95446 0e025 20 8
08141 J KEY WEST 978 954407 0.024 12 0
08141 K KEY WEST 978 957.42 Dedus 2 0
08141 M KEY WEST 978 953469 04029 12 0
08141 N KEY WEST 978 953.48 0032 6 0
08141 O KEY WEST 978 957.35 0.021 8 16
08150 A MIAMI 979 020.95 0.023 11 16
08150 8 MIAMI 979 020.36 0.021 18 0
08150 J MIAMI 379 038.29 0.018 18 16
98150 L MIAMI 979 039.57 0.026 2 6
08150 N MIAMI 979 038.29 04019 24 0
08150 0 MIAMI 978 972.80 04019 17 8
08150 P MIAMI 978 972.83 0018 14 24
08150 Q MIAMI 978 975.00 0.022 8 0
08150 R MIAMI 979 037.04 04015 8 55
08150 S MIAMI 979 038.05 0.018 16 0
08160 A WEST PALM BEACH 979 117.38 0.923 7 0
08160 F POMPANO BEACH 979 071.48 0.023 7 0
08160 J WEST PALM BEACH 979 118.79 0.018 23 27
08160 N POMPANO BEACH 979 071.58 0.018 23 16
08170 B VERO BEACH 979 159.63 0022 8 0
086170 J VERO BEACH 979 159.04 0019 1 16
08170 K VERO BEACH 979 159.01 0.018 7 16
08172 J TAMPA 976 189.59 0.059 0 2
08180 J COCOA 979 193.19 0022 0 16
08181 A CRLANCO 979 21674 04017 15 0
08181 B ORLANDO 979 168450 0.019 8 0
08181 J ORLANDO 379 204.09 0016 21 31
08181 K ORLANDO 979 207.74 0.014 48 59
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IGSN71 ABSOLUTE GRAVITY VALUES
168 GRAVITY  STO  TIMES TIED
NUMBER  ====- ———e= NAME ======-=-=  VALUE  ERROR INT  EXT
08181 L ORLANDO 379 185.84 0.015 36 21
08181 M ORLANDO 979 191.08 0.015 22 32
08191 B DJAYTONA BEACH 979 267.63 0.020 9 0
08191 F ST. AUGJSTINE 979 317.37 0.929 9 2
08191 J OAYTONA BEACH 979 262450 04316 25 28
08131 0 ST. AUGUSTINE 979 327.21 0016 25 15
| 68227 J TAMPICO 378 782.10 0e048 0 °
| 08277 4 CORPUS CKRISTI 379 128455 0.043 o 4
08279 J LAREDO 379 064e61 0e910 1 24
08273 K NUEVO LAREDO 379 062.55 0e020 0 15
08283 B COTULLA 579 139.38 04019 0 8
08290 A NEW ORLEANS 379 312.03 0.018 16 0
08290 J NEW ORLEANS 379 314.3% 0.016 16 23
08295 A HOUSTON 979 283.72 0.0i5 62 12
08295 B HOUSTON 979 283.72 0.018 15 9
t 00295 O HOUSTON 379 282431 04019 3 0
] 08295 J HOUSTON 979 278.66 0.015 17 81
08295 K HOUSTON 379 278.67 04015 7 51
08295 M HOUSTON 379 278.70 0.014 56 17
08295 N HOUSTON 979 27 84066 0-.023 5 ]
08295 0 HOUSTON 379 278.77 0.016 16 16
08295 P HOUSTON 379 278.70 0.015 17 19
08295 Q HOUSTON 379 278470 0.913 10 3
08298 A SAN ANTONIO 579 132473 04055 3 4
08298 8 SAN ANTONIO 379 180.10 0.016 23 0
08298 J SAN ANTONIO 979 132.36 0.0156 13 4
08298 K SAN ANTONIO 979 182.83 0020 9 1}
08293 L SAN ANTONIO 979 182.57 feills 24 S0
08298 M SAN ANTONIO 379 194.09 0e015 10 83
08298 N SAN ANTONIO 379 182.75 0.916 17 29
08293 0 SAN ANTONIO 979 183.02 0.016 27 3
08293 X SaN ANTONIO 379 182.24 0.017 20 o
08320 A SAN LUIS POTOSI 378 195.10 0023 14 8
08320 B SAN LUIS POTOSI 978 134¢98 0+034 2 9
08320 J SAN LUIS POTOSI 378 194e70 00032 3 0
08320 K SAN LUIS POTOSI 378 194478 0026 11 48
08350 A MONTERREY J78 790.69 0.016 80 28

41




IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STD TIMES TIED

NUMBER  ~===vmcece NAME =-=cce-se= VAL UE ERROR  INT EXT

08350 B MONTERREY 3768 730.71 0.017 47 2

08350 C MONTERREY 978 790.70 0017 25 24

08350 J MONTERREY 978 847.05 0030 3 0

08350 K MONTERREY 978 847.02 0315 77 200

. 08806 C MAUI ISLAND 978 874.30 0926 8 8
06806 O MAUI ISLAND 978 879.44 0027 16 0

08806 € MAUI ISLAND 378 847.53 04230 16 0

08806 G MAUI ISLAND 978 778,38 0033 15 0

06806 I MAUI ISLAND 976 720.38 0.036 16 g

06966 L MAUI ISLAND 978 607.08 0.039 15 0

08806 N MAUI ISLAND 978 535.10 0.041 16 0

08806 Q MAUI ISLAND 978 457.03 0043 16 0

08806 S MAUI ISLAND 978 394.65 0e045 16 0

08806 V MAUI ISLAND 978 288447 0.047 16 0

08806 W MAUI ISLAND 978 216.54 04049 8 0

| 08817 A OAHU-HONOLULU 978 94.30 0.021 16 24
| 08817 B8 OAHU-HONOLULU 978 938.35 0.020 45 13
' : 08817 C OAHU=-HONOLULU 978 94430 0.020 34 6
~ 08817 E OAHU-HONOLULU 978 937.36 04020 25 0
, 08817 J OAHU=-HONOLULU 978 919.14 2.019 75 68
08817 K OAHU-HONOLULY 978 924.96 0.021 27 U

08817 L OAHU-HONOLULU 978 924.39 0.027 10 0

08817 M OAHU=-HONOLULU 978 924.30 04025 15 0

08817 N OAHU-HONDLULU 978 924.71 0.026 9 6

08817 O OAHU=-HONOLULU 978 924.68 0.027 7 0

08817 P OAHU-HONOLULU 978 925.05 0.026 8 0

08817 Q OAHU=HONJLULU 978 918.93 0021 18 3

08817 R OAHU=-HONOLULU 974 918.43 0.021 20 “

08617 S OAHU-HONOLULU 978 918410 0.330 2 2

08817 T OAHU-HONOLULU 378 957.36 0.031 3 1

09087 .1 MIDWAY 979 484.50 0,073 4 6

09087 P MIDWAY 379 492,22 0375 4 0

09651 8 TAIPEI 978 950.20 0.028 8 0

09651 J TAIPEI 978 359,46 0e025 8 28

09667 A KADENA 379 112.22 0.026 13 4

09667 J KADENA 979 119.92 0.024 13 32

09667 L KADENA 979 104469 0032 4 0

09667 M KADENA 979 102.45 (Qeu32 “ 0

09724« A HONG KONG 978 752.31 0.028 19 i

09724 B HONG KONG 978 755.35 04028 25 0
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IGSN71 ABSOLUTE GRAVITY VALUES

163 GRAVITY STD TIMES TIED
NUMBER  ====- w=e== NAME <-ec=c-c==- VAL UE ERROR INT EXT
09724 J HONG KONG 978 757.06 0.027 22 8

! 09724 K HONG KONG 978 758.24 Q.028 20 0
09724 L HONG KONG 978 757.02 0.026 3t 24
09724 M HONG KONG 978 761.16 0.027 23 1
09724 N HONG KONG 378 75447 00328 24 0
09724 P HONG KONG 978 760420 0e03% & 0
09724 Q HONG KUNG 378 757.01 0033 4 4
09724 R HONG KONG 978 757.56 0033 L 1
10028 J CALCUTTA 978 792.31 0039 8 1
10028 K CALCUTTA 973 789.71 Q.01 8 0
10052 J BANARAS 978 920.33 0.039 0 8
10060 J LUCKNOW 978 963.77 0.038 0 7
10132 J AHMEDABAD 978 813.78 0e.0%d 0 8
10143 J UDAIPUK 978 81889 0.938 0 16
10165 v JAIPUR 978 975.42 0.935 0 16
10177 J AGRA 979 U39.79 0.033 0 13
10187 A NEW ODELHI 979 121.5% 0.039 b 2
10167 B NEW DELHI 979 12413 0.033 12 4
10167 J NEW DELHI 379 119.358 0.032 18 &
10167 K NEW DELHI 979 123.16 J.330 22 36
10187 L NEW DELHI 979 122.13 J.032 16 0
10167 M HNEW DELHI 979 123.32 0.032 22 0
10167 N NEW DELHI 979 119.34 0337 & 0
10187 Z NEW DELHI 979 121.32 0.033 8 0
10511 J WADI HALFA 978 708.05 0.029 8 0
10511 K WADI HALFA 973 702431 0.020 8 8
10542 J ASHAN 978 854.21 04035 8 0
10542 K ASWAN 978 823.15 (0.032 8 8
10552 J LUXOR 378 960.04 0.031 3 0
10552 K LUXOR 978 9+8.70 0.029 8 16
10591 B8 CAIRO 379 276.76 U.025 18 0
10591 C CAIRO 979 279.44 Q.027 10 0
10591 L CAIRO 379 3U1.25 0.024 8 17
10591 M CAIRO 979 300.3¢ 0Q0.924 24 26
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iGSN71 ABSOLUTE GRAVITY VALUES

IG3 GRAVITY ST TIMES TIED

NUMBER  ======- oo I[{JRE cemmmomooo VAILUE ERROR INT EXT

10591 N CAIRO 979 3u0.33 0.020 8 0

10871 J AOULEF 9768 971.20 0049 0 3

3 10909 J AGADIR 979 319.03 (.J31 9 12

3 10903 K AGAOIR 979 330.07 0eu33 9 0

10918 U MARRAKECH 979 238.86 Q.04 0 2

10937 B CASABLANCA 979 639.53 0.329 9 0

| 10937 J CASABLANCA 379 627.36 D.927 9 30
3

10950 J ORAN 979 8061.45 0.d51 0 2

10955 B TANGIER 979 718.19 0.028 8 0

10955 J TANGIER 979 734401 0.025 16 16

10955 K TANGIER 979 733.97 0.026 8 4

10906 K ROTA 979 851.31 0.099 b b

10966 P ROTA 979 848.09 Y.1U1 4 0

10983 A LISBON 960 075.73 0.422 18 4

10983 J LISBON 980 Ob4edt 0ed21 10 17

10989 K LISBON 980 065.12 0.J20 14 23

10983 L LISBON 983 Ubue50 Uedli 20 0

11187 J AZORES 980 iblewd 0.y>33 2 11

11187 K AZORES 930 110.27 0.056 2 0

11187 L AZORES 380 102.35 0.Jd51 2 2

11524 J BERMUDA 379 794.02 0.0138 0 2k

11524 K BSERMUDA 979 802430 0055 6 8

11526 M BERMUDA 979 792.06 U196 4 4

1152+« 0 BERMUDA 979 860.05 J.058 ) 0

11524 P BERMUDA 979 808.07 0.057 12 0

11524 Q BERMUDA 379 859.26 0.959 4 G

11524 R 3ERMUDA 979 842.07 0359 4 J

11629 A CHARLESTON 379 536435 (.318 10 18

11629 J CHARLESTON 979 552.16 0.J015 b1 23

11629 K CHARLESTON 979 552.27 U.319 8 0

11629 L CHARLESTON 979 552.38 0.016 i1 43

11629 M CHARLESTON 979 553.08 0.316 8 20

11629 N CHARLESTON 979 550.22 0.019 8 0

11649

©

FLORENCE(S.CAROLINA) 979 667.24 0.320 9 0
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STD TIMES TIED

NUMBER  ~w==-- ecece NAME ==cecwecee- VALUE ERRVR  INT EXT

11649 J FLORENCE(S<CAROLINA) 979 670.3% 0.016 9 43

11658 B RALEIGH 979 769.86 04019 9 0

11658 J RALEIGH 979 787.38 0.d1%& 17 57

11658 K RALEIGH 979 787.26 0.016 16 8

11658 L RALEIGH 979 787.33 0.921 8 0

i 11677 8 RICHMOND 979 94094 0.d19 9 0
E 11677 J RICHMOND 979 938.66 0e015 9 42
11687 A WASHINGTON 980 1U%e29 0.013 55 0

11687 B8 WASHINGTON 980 104e45 04315 20 0

11687 C WASHINGTON 980 103.63 04313 37 0

1 11687 0 WASHINGTON 980 08bed5 0.012 61 52
4 11687 E WASHINGTON 98 084¢86 0e014 19 0
11087 F  WASHINGTON 980 08484 04319 11 24

11687 G WASHINGTON 980 082.97 0.317 6 0

11687 H WASHINGTON 980 083.3¢ 0.016 11 0

11687 I WASHINGTON 980 086.39 d.014 24 1

r 11687 K WASHINGTON 980 034e4d 0o047 2 0
- 11687 L WASHINGTON 980 034¢30 0o012 29 48
11687 M WASHINGTON 980 088¢67 Oeull 50 58

11687 N WASHINGTON 983 06653 (022 9 17

L 11687 0 WASHINGTON 980 06711 0.018 11 2
11687 P WASHINGTON 980 095.45 0.014 8 27

‘ 11687 Q@ WASHINGTON 930 06637 0e021 6 45
11687 R WASHINGTON 980 078.45 0e011 54 40

11687 U WASHINGTON 980 06706 0.017 9 0

11687 V WASHINGTON 930 101.32 0.316 3 “

11687 X WASHINGTON 940 100.69 0.918 16 0

11687 Y WASHINGTON 980 101.32 0.021 10 0

11687 7 WASHINGTON 980 072.31 0.027 5 0

11701 J JACKSONVILLE 979 370.97 0.015 21 56

11701 K JAGKSONVILLE 979 370.91 G020 4 12

11701 L JACKSONVILLE 979 302.79 0e017 17 0

11711 J BRUNSHKICK 979 w3u.74 0.018 9 16

11711 K BRUNSWICK 979 #23.42 0013 9 16

1171« J ALBANY 979 438.61 0.026 0 8

11720 J BEAUFORT 979 524437 0019 0 15

; 11721 B SAVANNAH 979 475.93 0.021 9 0

ﬁ 11721 J SAVANNAH 979 483.08 0.017 9 38




IGSN71 AESOLUTE GRAVITY VALUES

I1G8 GRAVITY STO TIMES TIED
NUMBER ceccccccce NAME -w-ececee--=-- VALUE ERROR INT EXT
11734« A ATLANTA 979 523457 0.3d22 17 0
11734 B ATLANTA 979 52Le49 0.022 24 0
11734 C ATLANTA 979 524.55 (04025 9 0
1173« J ATLANTA 979 506.31 0.016 8 16
11734« K ATLANTA 979 506490 0.019 24 8
11750 A CHARLOTTE 979 728.06 0.020 8 0
11750 J CHARLOTTE 979 713.43 0.014 8 31
11750 K CHARLOTTE 979 714433 (4015 16 1o
11753 A KNOXVILLE 979 700.23 0.32%1 16 0
11753 8 KNOXVILLE 979 698.58 0.021 8 ()
11753 U KNOXVILLE 979 688.16 0.0106 24 32
11753 K KNOXVILLE 979 697.14 Je024 16 0
11753 L KNOXVILLE 979 697.45 0028 8 0

; 11753 M KNOXVILLE 979 688.44 QJev2l 8 J
11759 A MEMPHIS 979 716.66 0.020 8 0
11753 J MEMPHIS 979 707.20 0Q.016 16 24
11759 K MEMPHIS 979 711.18 0.020 8 0
11785 B8 LOUISVILLE 979 94647d 06323 8 0
11785 J LOUISVILLE 979 943.67 0.020 8 19
11807 8 AUSTIN 379 270.30 0e016 22 13
11807 ¢ AUSTIN 979 309.16 04037 3 0
11807 J AUSTIN 979 274460 0.025 b 0
11807 K AUSTIN 979 274455 0.016 40 22
116807 L AUSTIN 979 274+359 0.322 12 0
11807 M AUSTIN 979 274472 Q.J18 i1 8
11807 N AUSTIN 979 274.22 04025 2 2
11826 A DALLAS 979 «35435 06320 i6 0
11826 J OALLAS 379 49841 04913 14 92
11826 K DALLAS 979 499,19 0.016 20 4
11826 L DALLAS 979 496eH51 0.024& 8 0
11826 M DALLAS 979 498.39 0.024 2 2
11842 B LITTLE ROCK 979 708.34 J.020 8 ]
11842 J LITTLE ROCK 379 709.40 0e015 16 24
11842 K LITTLE ROCK 379 709.45 0.020 i6 )
11842 L LITTLE ROCK 379 70099 0.02¢6 8 0
11877 B WICHITA 379 832.75 (04022 8 0
11877 J HWICHITA 979 826.26 (.J18 i6 20
11877 K WICHITA 979 825.75 0.322 8 g
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STD TIMES TIED
NUMBER secessssns NAME =s=cceccce- VALUE ERROR INT EXT
11880 A ST.LOUIS 979 983.72 0.321 21 4
11880 B ST.LOUIS 979 983.79 (.02« 9 0
11880 J ST.LOVIS 379 989.52 0.023 [ 0
11880 L ST.LOUIS 979 989.47 0,020 8 12
11880 M ST.LOUIS 979 988.25 0.019 24 7
11894 B KANSAS CITY 979 972.57 0.023 i6 0
11894 J KANSAS CITY 979 985.46 1.020 8 12
11894 K KANSAS CITY 379 985.46 0.019 16 7
11894 L KANSAS CITY 979 944.36 0.0206 8 0
11916 A EL PASO 979 107.53 0.021 8 0
11916 J EL PASO 979 0€6.33 U017 24 2h
| 11910 K EL PASO 979 066.31 0.021 16 0
11915 L EL PASO 379 066481 0.025 8 0
11916 M EL PASO 979 070.44 0.021 8 0
11926 J ALAMOGORCO 979 116.32 0,019 8 8
11926 K ALAMOGORDO 379 110.57 0.023 8 0

L
11931 J LUuBBOCK 979 3u8.36 0.218 ] 16
119%1 A AMARILLO 979 409.11 0.023 b 8
11951 8 AMARILLO 379 4iU8.36 0.010 L) 6
11951 J AMARILLO 979 408.87 0.015 12 36
11951 L AMARILLO 379 408.47 0.020 8 0
11956 B ALBUQUERQUE 970 210.02 0.321 8 0
11956 J ALBUQUERQUE 979 194.01 0.010 2k 30
11956 K ALBUQUERAQUE 379 193.51 0.021 8 U
11950 L ALBUQUERQUE 979 193.51 0.021 B 0
1199+ A DENVER 979 597.58 0.012 112 111
11994 8 DENVER 979 597.10 0.016 19 “
1199« C DENVER 979 597.64 0.014 45 v
11994 0 DENVER 979 59653 0018 15 9
11994 E DENVER 379 6J4.05 0.024 7 J
1199« J OENVER 379 618.97 0.4012 63 &9
11994 K D[PENVER 379 618.48 0.ui6 22 88
11994 L DENVER 979 604.50 0.917 13 1
11994 M OJENVER 979 b6J4.24 00013 L3 LT
11994 N DENVER 379 618.22 de012 53 175
11994 0 DENVER 379 618.064 0.d1e 15 22
1199« P DENVER 979 616.85 00013 8 52
11994 Q@ DENVER 979 618.42 0.928 2 5
1199% R DENVER 379 6156206 Je017 9 2
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STV TIMES TIED
NUMBER  ====c==-- = NAME ~===v====- VALUE ERROR INT EXT
11998 8 GRAND JUNCTION 979 623.48 0.320 8 0
11998 J GRAND JUNCTION 379 606.59 0.015 8 20
12027 J SAN DIEGO 979 522.32 040060 9 0
12027 X SAN DIEGO 979 518.54 0054 G 8
12027 L SAH DIEGO 979 535.53 0(.065 & 0
12027 P SAN DIEGO 979 527.G4 04063 9 0
12027 Q@ SAN DIEGO 979 516.31 0.057 8 0
12032 A PHOENIX 979 4b4.16 0018 12 &
12032 J PHOENIX 979 476.33 (.017 20 20
12032 X PHOENIX 979 476435 0.021 16 0
12032 L PHOENIX 979 476.98 0.02% 8 0
12038 A LOS ANGELES 979 583.09 0.026 8 0
12038 B LOS ANGELES 379 533.10 0.0108 25 2
12038 C LOS AMGELES 379 583.88 0.022 16 0

' 12038 J LOS ANGELES 979 582.32 0.920 16 J
12038 K LOS ANGELES 979 562.52 0010 28 32
1 12038 L LOS ANGELES 379 580.00 0.024 16 1}
12038 M LOS ANGELES 979 580.00 0.027 9 0
12038 N LOS ANGELES 979 634.95 0.024 4 g
12047 J ONTARIO 979 523.29 (.00b1 3 1
12047 X ONTARIO 979 521.40 0059 3 3
12048 B PASADENA 979 563.86 0.072 b 1
12048 C PASADENA 979 5S5b4euts 0371 2 0
12048 J PASADENA 979 567.15 0.066 1 1
12065 B8 LAS VEGAS 979 536e45 V024 8 0
12065 J LAS VEGAS 379 592481 Q.d10 16 23
12065 K LAS VEGAS 979 590.37 0.02% 1o 0
12005 L LAS VFEGAS 979 592.77 0.021 8 0
12099 8 RENO 979 674.55 0.020 8 0
12099 J RENO 979 675.22 04315 16 20
12099 K RENO 979 675.38 0.023 8 0
12172 A SAN FRANCISCO 973 972.13 0.015 67 32
12172 8 SAN FRANCISCO 979 923.04 0.024 2 0
12172 E SAN FRANCISCO 979 972424 0.020 8 0
12172 J SAN FRANCISCO 979 973.81 0.027 b 6
12172 K SAN FRANCISCO 979 973.75 04016 34 15
12172 L SAN FRANC1SCO 979 973.76 0.019 4 o
12172 M SAN FRANCISCO 379 973.7¢ 0032 2 0
48
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STO TIMES TIED

NUMBER  =====eccce NAME ===ecceceee VAL UE ERROR  INT EXT

12172 N SAN FRANCISCO 379 972.45 0030 2 0

12172 0 SAN FRANCISCU 979 972.37 0.012 18 74

12172 P SAN FRANCISCO 979 975.38 0.013 13 0

12172 Q@ SAN FRANCISCO 979 975.86 0.017 21 0

12172 R SAN FRANCISCO 979 983.31 0.016 24 0

12172 T SAN FRANCISCO 379 975.86 0.320 8 b

12172 U SAN FRANCISCO 979 950482 (.019 11 5

12172 Vv SAN FRANCISCO 979 927.48 0023 4 i

12172 W SAN FRANCISCO 979 970.33 0.021 7 12

12172 X SAN FRANCISCC 379 974.65 De015 8 22

| 12172 Y SAN FRANCISCC 979 972.36 0.018 12 6
12172 2 SAN FRANG ISCO 979 973.03 0.029 2 3

12181 J FAIRFIELD 979 975.43 0015 1 49

12181 K FAIRFIELD 979 975.40 0e040 1 o

13080 A TOHOKU 980 09495 0.031 0 10

1 13080 J TOHOKU 980 103.40 0.02% 0 3
4 ' 13110 A KAGOSHIMA 979 472.15 04032 14 12
1 13110 H KAGOSHIMA 979 47171 0034 6 2
{ 13110 J KAGOSHIMA 979 468482 0031 7 8
13110 K KAGOSHIMA 979 468.92 0.032 5 5

] 13120 A KUMAMOTO 979 551.62 0337 0 14
13130 A KYUSHU 979 626459 0.034% 10 0

13130 J KYUSHU 979 634e71 04035 5 4

13130 K KYUSHU 979 633.37 0,033 5 4

s 13145 J ITAMI 979 703.75 0.026 0 17
13155 A KYOTO 979 707.27 0032 9 2

13155 C KYOTO 979 707.75 0.030 9 14

1 13159 A TOKYO 979 7687.22 0.025 7 7
! 13159 8 TOKYO 979 788.72 04019 30 0
13159 C TOKYO 979 763.19 0,318 80 57

13159 E TOKYO 979 791.96 04018 49 20

13159 H TOKYO 979 775.31 0.025 I 0

13159 I TOKYO 979 749.86 0.03¢ 2 0

13159 L TOKYO 379 759.16 0.034 2 0

13159 M TUKYO 979 759.19 (.031 2 0

1319 N TOKYO 979 758.06 0.018 67 48

13159 0 TOKYO 979 75817 0.023 7 3

13159 P TOKYO 979 774.09 00020 21 14
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STO TIMES TIED
NUMBER  ==c=ee- e== NAME ==c==cccua VALUE ERROR INT EXT
13159 Q TOKYO 979 791.25 0.022 18 1
13159 R TOKYO 979 773.98 0.917 64 35
13159 § TOKYO 979 774.01 J.021 9 12
13276 J SEOUL 979 958.63 04351 13 2
13270 K SEOUL 979 958.47 0.052 3 1
13276 L SEOUL 979 956.45 0052 12 0
13707 J MOHAN 979 101.07 0.037 0 16
13708 A DEHRA QUN 979 049.09 0Dl.061 8 8
13708 J DEHRA DUN 978 806672 04043 8 0
13744 J AMRITSAR 979 335.06 0033 0 8
13849 B8 KaBUL 979 115.08 0.235 8 0
138649 U KABUL 979 131.53 0.032 16 13
13849 K KA3UL 979 125433 0033 32 0
13849 L KABUL 979 126.20 04935 8 0
13951 B8 TEHERAN 979 387.92 0.031 17 0
13951 C TEHERAN 979 388.25 0ed34 8 0
13951 J TEHERAN 979 #30.68 0.029 9 15
14112 J PORT SAID 979 632.27 0.030 9 0
14112 K PURT SAID 979 4L37.64 0.027 9 8
164135 A BCIRUT 979 676425 0.028 12 0
164135 B BEIRUT 979 686.02 0.029 8 ]
14135 J BEIRUT 979 678.64 0.02%5 12 22
113% K BEIRUT 979 677.44 0.029 10 0
16192 B ANKARA 979 925.15 0.025 i6 0
14192 J ANKARA 979 909.39 0.9022 16 16
14192 K ANKARA 379 909.26 0.023 16 0
14192 L ANKARA 979 939.u2 0.026 i6 0
14192 M ANKARA 979 935.48 04320 16 0
14323 A TRIPOLI 379 572.72 0.021 18 14
1323 K TRIPOLI 979 572.74% 0ed22 24 7
14323 L TRIPOLI 979 523.00 0.025 9 1
14323 N TRIPOLI 979 925.60 0039 i “
14374 J ETNA MET. OBS. 979 616.87 0.028 25 )
163746 L ETNA CAS. FORESTALE 979 665413 0.028 58 0
143746 N ETNA SANT PAOLO 979 710.53 0.027 50 0
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STO TIMES TIED
NUMBER sesssms=e= NAME ===ase=so== VAL UE ERROK INT EXT
14374 P ETHA VILLA FORTUNA 979 73485 04026 58 8
14376 R ETNA KM 18 979 768.64 0.026 48 0
14376 T ETNA KM 15-16 979 804.26 04025 25 25

] 14375 A CATANIA 330 031.88 00022 19 12
14375 B8 CATANIA 980 031.15 (0.021 88 18
14375 J CATANIA 960 O4we22 0.021 19 14
14375 X CATANIA 980 V3463 Je032 2 i
14375 P FIUMEFREDDO 979 991.43 0.022 24 24
14375 Q@ CONTRADA CIBALI 979 998.36 0.322 37 0
1375 R S. GIOV. DI GALERMO 979 9660.93 0.023 50 0
14375 S MASCALUCIA 979 932.38 U.023 66 0
14375 U MASSA ANNUNZIATA 979 903.49 0.024 8 0
14375 vV NICOLOSI 979 872.92 0.024 50 J
14375 X S.BERNARDO 979 844.23 Qo024 35 35
16385 J GALATI MARINA 980 064.08 0.021 58 12
14385 K GALATI MARINA 980 064.19 0.025 8 e
14385 N BAGNARA 980 087.07 J.022 33 8
14385 P VILLA S<.GIOVANNI 980 U91.15 0.022 57 7
14385 R MESSINA 980 089.15 0.0c2 54 0
164385 S CONTRADA CISTERNE 980 094.37 0.022 21 22
164385 T ALI TERME 980 028.88 0.022 27 27
14386 J FALERNA MARINA 980 154.20 0.021 26 38
14386 L PIZZ0 CALABRO 980 131.15 0.022 W7 7
14386 N CONTRADA BARRACONE 930 105.72 (G.022 21 21
14395 J PRAIA NHARE 960 207.27 0320 21 21
1395 L ODIAMANTE 930 215.76 0.020 51 15
16395 N CETRARO 980 211.16 0.321 30 30
164396 J S.LUCIDO 980 184.82 0.321 0 60
14463 A ALGIERS 979 89683 0De.d41 2 )
14463 J ALGIERS 979 891.39 0.331 i 8
16463 K ALGIERS 979 889.61 0Delbu i 2
14492 U MALLORCA 960 163.10 0333 8 7
14492 K MALLORCA 980 161.75 0.036 8 0
14503 A MADRID 979 966.52 0.323 19 0
14507 o MADRID 979 06432 (025 9 1
14505 C MADRID 979 955.01 0.J21 23 d
1503 J MADRID 979 984.14 Q.24 13 3
14503 K MADRID 979 386.11 0.J21 11 6
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168 GRAVITY STD TIMES TIED
NUMBER  =e=e===ceee NAME ==-ce==-ee VAL UE ERROR  INT EXT
14503 L MADRID 979 977.18 0.335 2 0
14503 M MADRID 979 992451 0.019 o1 23
14503 N MADRID 979 981.35 0.019 23 23
15148 B BANGOR 980 580476 0.016 17 0
15148 J BANGOR 480 575445 06015 9 40
15148 K BANGOR 980 578¢9% 0.015 8 14
15167 B CARIBOU 930 725+93 04020 9 0
15167 J CARIBOU 980 71749 0.016 9 «0
15203 K NEW YORK CITY 980 21135 0.020 9 0
15203 M NEW YORK CITY 980 211¢61 04021 7 0
15203 Q NEW YORK CITY 980 257.36 J.015 17 0
15203 R NEW YORK CITY 980 212+59 04013 31 32
15203 S NEW YORK CITY 980 26777 04014 16 8
15204 A PRINCETON 980 1563473 0.015 22 0
15204 B PRINCETON 980 163.06 0.U23 6 0
15204 C PRINCETON 980 160.98 0.325 5 0
15204 D PRINCETON 980 160486 04025 1 8
15204 € PRINCETON 980 162¢41 04322 8 0
15204 F PRINCETON 980 161482 0025 4 0
15204 J PRINCETON 980 198.36 0.d12 13 93
15204 K PRINCETON 980 198.42 0.021 4 3
15204 L PRINCETON 980 226489 0.016 11 8
15209 A PITTSBURGH 980 100+36 0.321 7 0
15209 J PITTSBURGH 980 084e46 04016 7 20
15212 A MIODLETONN 960 305.32 0.022 1 8
15212 B MIOOLETOMWN 980 301¢50 0.018 10 0
15212 J MIDOLETOWN 980 297.36 0014 9 44
15221 A BOSTON 980 378.70 04014 5 5
15221 8 BOSTON 980 380.32 0.015 11 0
15221 C BOSTON 980 385¢52 04017 16 J
15221 0 BOSTON 980 385.62 0.016 16 0

‘ 15221 J B0STON 980 381.99 0.012 27 61
F 15221 0 BGSTON 980 389¢24 Q.01 31 0
15221 P BOSTON 980 389.89 0.012 21 «3
15221 Q BGSTON 980 389.54¢ 0.014 23 8
15228 A BUFFALO 980 352.26 0.020 7 0
15228 J BUFFALO 960 350672 0.016 7 32
15230 8 PORTLAND(MAINE) 980 501415 0.026 9 0
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15230 J PORTLAND(MAINE) 930 49689 (015 9 33

15236 A SYRACUSE 980 368.41 0.021 8 0

15236 B SYRACUSE 980 367.10 0.017 31 0

15236 J SYRACUSE 980 382470 U015 29 i6

15236 K SYRACUSE 980 382.08 0.021 6 J

15239 J TORONTO 980 415.80 04015 22 32

15239 K TORONTO 380 #28.30 0.025 8 0

15239 L TORONTO 980 415.09 0.019 13 22

15239 M TORONTO 980 434.65 0.022 14 0

15239 N TORONTO 980 414.60 0.019 21 “

1 15253 J MONTREAL 980 629.24 0.014 66 96

. 15253 K MONTREAL 980 630.09 0.0i6 i6 11

15253 L MONTREAL 980 637.23 U.018 20 J

15253 M MONTREAL 980 637.25 0.016 bb 0

15253 N MONTREAL 930 629.2¢ 0.016 22 0

15253 R MONTREAL 980 629.08 0.029 b 0

15255 A OTTANWA 980 606.14 0.022 7 0

15255 D OTTAWA 980 607.10 0.021 12 32

15255 E OTTANWA 380 606485 (0.013 119 42

15255 F OTTANWA 980 606.08 06017 25 0

. 15255 H OTTANWA 980 614.06 (GeJ20 11 0

1 1525 J OTTANWA 980 603.79 04013 59 67

15255 L OTTANWA 980 604.14 0.015 46 18

15255 M OTTANWA 98J 60679 0.J18 21 0

15255 P OTTAWA 980 614.02 0.024 8 0

] 15201 J AQUEBEC 980 725.68 04320 T4 20

- 15261 L QUEBEC 980 725.32 0.323 24 0

15261 M4 QUEBEC 980 713.51 0.024 16 0

15261 N QUEBEC 984U 725.66 0e322 28 2

15261 0 QUEBEC 980 732.07 0.022 34 )

15201 P QUEBEC 980 714«77 0.026 10 e

19282 J ROBERVAL 940 828.30 0.317 34 3k

15282 K ROBERVAL 980 842.57 0319 34 0

15282 L ROBERVAL 980 843.99 0.020 30 J

15282 M ROBERVAL 380 842.21 0.320 26 0

15282 N ROBERVAL 980 849.062 0.027 6 0

15303 C COLUMBUS 980 081.40 0.021 16 0

15303 J COLUMBUS 980 064.21 0.018 16 13

15317 A CHICAGO 980 272.62 0.925 11 b
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IGSN71 ABSOLUTE GRAVITY VALUES

168 GRAVITY STO TIMES TIED
NUMBER cerecccsce NAME <-=-ec-c==- VAL UE ERROR INT EXT
15317 B8 CHICAGO 980 279.32 04017 25 0
15317 C CHICAGO 980 271.04 0e.024 9 0
15317 0 CHICAGO 980 270.37 0.020 24 0
15317 J CHICAGO 980 271.79 0.023 17 0
15317 M CHICAGO 980 274¢12 0e014 24 20
15317 N CHICAGO 980 273.87 0.015 16 ie
15317 0 CHICAGO 900 27447 UJ20 8 0
15323 A DETROIT 980 322.97 0.320 8 J
15323 J ODETROIT 580 303.68 0.31b 16 15
15323 K DETROIT 98U 3JUhe+d UeJ1b rL 8
15323 L DETROIT 980 304.08 0.020 8 0
15323 M QOETROIT 980 336.34 0.2 8 0
15339 A MADISON 380 35¢.22 0.013 59 66
] 15339 B MAUOISON 960 34.13 0.022 9 r4
] 15339 C HMAJISON 960 354.15 J.019 19 6
15339 O MADISON 980 354e1¢ 0.017 17 0
15339 E MADISON 980 3b4.21 U.019 6 0
15339 F MAOIZON 900 351.42 0.020 9 0
15339 G MADISON 380 339.18 0.017 11 0
15339 H MADISON 980 342.10 0.018 8 2
15339 J MADISON 980 357.82 0.012 48 62
15339 K MAOISON 98U 3b7.84 QJelio 18 9
15339 0 MAUISON 980 358.91 0.017 ] 0
[ 15414 J STUART 960 193.95 (UeJ34 0 2
15416 J FREMONT 980 165.25 U.u3b g 12
15426 B8 SIOUX CITY 980 294.98 0.019 8 0
154260 J SIOUX CITY 980 292.98 0.015 8 24
15436 B8 SIOUX FALLS 930 345.21 01320 8 0
15436 J SIOUX FALLS 980 347.49 0.315 16 2L
15436 K SIVOUX FALLS 950 347.52 0.020 8 0
15443 A MINNEAPOLIS 980 583.22 0.017 16 6
15443 K MINNEAPOLIS 980 560.92 0.014 20 19
15443 L MINNEAPGLIS 98 580.37 0.012 8 61
15462 B8 DULUTH 980 746461 03239 8 0
15462 J OULUTH 980 695.32 0.015 8 13
15406 J FARGO 980 712.06 0923 0 8
15477 J GRAND FORKS 980 794.21 0.026 8 1)
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M

168 GRAVITY STO TIMES TIED
NUMBER cccesccens NAME ==ccccce=a VAL UE ERROR INT EXT
15477 K GRAND FORKS 930 782.38 0.326 8 0
15477 M GRAND FORKS 980 791.% 0.1322 16 4
15497 B KINNIPUG 980 960.03 0.022 46 0
15497 C WINNIPEG 980 977.8¢« 0.022 39 0
15497 D HINNIPEG 980 979.3¢ V.22 34 0
15497 J WINNIPEG 980 977.56 (.021 22 8
15497 K WINNIPEG 930 977.54 Q.023 22 0
15497 L WINNIPEG 980 977.06 0.02% 6 10
15497 O WINNIPEG 580 976.76 0.020 Lo 22
156497 P NWINNIPEG 986 996.33 (.27 11 0
1551« A CHEYENNE 979 686.18 0.010 31 3
15514 B8 CHEYENNE 979 086,30 0.023 9 0
15514 J CHEYENNE 979 68623 0.915 16 17
15514 K CHEYENNE 979 686042 00313 30 31
15514 L CHEYENNE 979 686.18 0319 12 0
15514 M CHEYENNE 979 68617 0.013 20 57
15514 N CHEYENNE 979 b8u4e32 04013 26 20
15514 0 CHEYENNE 979 686.74% Uedlb 12 15
15526 J CASPER 979 941.59 (.022 4 2
15526 K CASPER 979 Gel.wl 0.91& 11 3
15526 L CASPER 979 941.32 Qo013 4 45
15543 B RAPIO CITY 980 257.16 0.019 8 0
15543 U RAPID CITY 98y 237.08 0Q.ulw 8 23
15546 A SHERIDAN 980 212.05 0.013 25 11

! 15540 C SHERIDAN 980 228435 G.U015 18 0
| 15546 J SHERIDAN 980 212.14 0e.Jd12 51 111
1 15546 K SHEPIDAN 980 212.06 0.412 36 23
15558 A BILLINGS 980 356.37 0.014 18 13
15558 K BILLINGS 380 35737 0e014 8 30
15558 L BILLINGS 980 357.32 Q.J13 i0 35
15558 M BILLINGS 980 357.29 0.012 16 32
15560 B BISMARCK 980 611.76 0,023 8 0
15560 J BISMARCK 980 612.75 (0.019 16 0
15560 K BISMARCK 968G 513.04 0.014& 8 31
15581 J MINOT 980 782.79 0.022 8 0
15581 L MINOT 980 761.91 (Q.u18 8 14

15001 J SALT LAKE CITY 979 d01.01 0.014 12 33
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168 GRAVITY STu TIMES TIEOD

NUMBER SO0 NS cmmsssrs VALUE ERROR INT eXT

15601 K SALT LAKE CITY 979 801.70 0.916 36 12

15601 L SALT LAKE CITY Y79 792.44 0.920 8 U

15601 M SALT LAKE CITY 979 792.46 00290 8 0

15601 N SALT LAKE CITY 979 770.03 V.020 8 0

15611 J OGDEN 979 786.08 0.019 8 8

15611 K OGODEN 979 785.76 0.023 16 0

15611 L OGUEN 979 793.71 0.926 8 0

15636 8 BOISE 930 203.04 0.420 8 J

15636 J BOISE 980 193.64 0019 8 21

15071 A GREAT FALLS 980 512.30 0.012 58 1o

15671 B GREAT FALLS 980 512.35 04312 51 0

15671 C GREAT FALLS 960 513.27 0.213 27 43

' 15671 J GREAT FALLS 980 499.11 0.012 53 12
E 15671 K GREAT FALLS 980 v14.52 3.016 11 2
15671 L GREAT FALLS 980 514.49 0.911 78 171

15671 M GREAT FALLS 380 517.95 0.318 6 0

15671 N GREAT FALLS 980 999.31 0.012 49 20

s 15671 0 GREAT FALLS 980 498.93 0.013 2 27
] 15671 P GREAT FALLS 980 #99.11 J.215 8 12
15671 Q GREAT FALLS 980 499.15 0.015 3 20

\ 15671 X GREAT FALLS 980 513.30 0.024 3 0
1 15677 B SPOKANE 980 659.7%t 0.019 8 G
19677 J SPOKANE 980 633.0¢ 0014 i6 24

15677 K SPOKANE 980 631.78 0.019 16 0

15677 L SPUKANE 960 628.41 0023 8 0

15662 B CUTBANK 980 5933.83 0.094 1 2

15683 J BROWNING 980 S41.74 04037 0 2

15692 A LETHBRIDGE 330 744e02 VL0206 2 22

15692 C LETHBRIDGE 980 744.18 0.032 2 U

15092 J LETHBRIOGE 960 739415 0.017 2 8

15722 B8 MEDFORD 980 213.93 0020 8 0

15722 J MEDFORD 980 22190 0.015 8 13

15752 B PORTLANO(OREGON) 980 632.66 U.022 8 0

15752 J PURTLAND (OREGON) 980 633.62 04013 8 39

15752 K PORTLAND(OREGCH? 980 633.80 0.018 16 g

15772 A SEATTLE 980 724434 G.017 31 b




: IGSNT1 ABSOLUTE GRAVIIPY VALUES
168 GRAVITY STD TIMES TIED
NUMBER  ======ec== NAME ========-- VAL UE ERROR  INT EXT
15772 B SEATTLE 980 724.36 0.021 17 0
15772 C SEATTLE 980 724.05 0023 9 6
15772 0 SEATTLE 980 725.44 04020 15 0
15772 J SEATTLE 950 761.78 0.015 40 0
15772 K SEATTLE 360 762.32 04035 2 0
; 15772 N SEATTLE 930 760437 0.068 2 0
* 15772 P SEATTLE 980 76073 04013 19 55
15772 Q SEATTLE 930 723.49 0.025 8 0
’ 15772 R SEATTLE 980 761.98 0021 6 0
15793 A VANCOUVER 980 920.68 0016 93 0
15793 B8 VANCOUVER 930 92052 U.01b L 0
15753 C VANCOUVER 980 943.54 0.021 7 d
15793 J VANCOUVER 980 915.41 0015 70 14
15793 K VANCOUVER 980 915.41 0.016 45 2
‘ 15793 N VANCGUVER 980 938.24 04019 23 0
3 15793 M VANCOUVER 980 915.97 0.014 33 22
; 15793 0 VANCOUVER 980 938.33 04017 37 i)
1 15793 Q VANCOUVER 930 926428 0.033 2 0
’ 15793 R VANCOUVER 930 915.37 04029 3 0
15793 T VANCOUVER 980 920453 0.026 4 0
: 15793 U VANCOUVER 980 915.68 0.0.9 21 0
! 16601 J MISAWA 930 308.08 0e021 0 26
16631 A SAPPORO 980 476.96 0020 30 13
16631 B SAPPORO 980 427.35 0e021 14 18
16631 C SAPPORO 9y 475.92 Ue027 4 0
16631 J SAPPORO 981 42734 0e322 18 U
16631 K SAPPORO 980 426452 04920 49 20
1 16651 A WAKKANAIL 940 643.86 0028 5 3
; 16651 J WAKKANAI 98U 634465 Je028 5 5
17840 A BELGRADE 980 558487 0063 2 0
17840 B SELGRADE 980 591.37 0.163 2 0
17840 J 3ELGRADE 980 992454 040353 2 2
17904 B NAPLES 980 229.50 0.029 3 0
17904 J ANGRI 93U 26537 0e017 51 17
179064 K ANGRI 980 26164 0e021 8 0
17904 L ANGRI 930 265.53 0.018 15 3
17904 P LICOLA 980 272466 04017 29 36
17904 R PONTECAGNANO 36U 242.04 U.016 24 24
17905 J PONTE FIUME FARAONE 930 172.02 04019 66 8
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ABSOLUTE GRAVITY VALUES

GRAVITY STO TIMES TIED
sccecscnce NAME r=cec—c=c-- VALUE ERROR INT EXT
BIVIO GIUNGAtO 980 238.84 0.018 32 32
VALLOSCALO 980 224426 0.d19 54 0
SAPRI 984 200.00 0.319 32 32
SAPRI HOTEL 980 200.7+ 0e022 8 "
ROME 989 349.23 04013 71 73
ROME 980 3+47.22 09419 11 0
ROME 9830 178.43 d.d25 18 0
ROME 980 347.65 U028 2 0
ROME 960 347.30 0e014 L8 0
ROME 980 347.94+ 00013 103 7
ROME 980 206.006 0022 31 0
ROME 980 127.36 0.J28 11 0
ROME 960 334.27 0.023 7 0
ROME 980 332.56 0.024 5 0
ROME 980 332.39 U.014 31 21
ROME 9480 333.19 0.020 9 D)
ROME 980 361.76 0,012 69 42
ROME 980 301.48 0.015 164 30
ROME 980 361.04 U018 9 0
ROME 980 361.65 0.019 ) U
ROME 980 361.54 0ed13 33 25
ROME 98y 36023 0.022 b 1
ROME 380 343.06 0,015 18 J
ROME 980 277.32 0.017 27 0
CASALE VACCINA 380 378.70 0.014 35 31
BIVIO CISTERNA 36U 321.91 0.015 30 30
ROH1E 980 344ew? 0.020 b 2
ROME 980 360.51 Q.9017 11 -
ROME 980 300.86 0.014& 28 3
ROME 980 347.48 0.013 Lo 15
TERRACINA 980 332.97 0.017 11 7
TERRACINA 980 332.52 0.016 18 16
MINTURNO 960 299.00 0.016 17 37
PODERE SPINETA 980 452423 0015 29 ba
POUERE 3. GUISEPPE 980 423.36 0015 56 10
CASCINALE VALIARDA 980 401.30 U.015 27 27
QUERCETA 980 535.72 0.017 26 32
PINETA 980 S04.38 (0.021 8 J
CASTIGLIONCELLO 980 505.91 0.017 52 8
POUERE CASACCIA 980 474.60 0.016 26 20
LULZARA 380 437.72 0.016 2h 24
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IGSN71 ABSOLUTE GRAVITY VALUES
GRAVITY

cemecemcce NAME =—===c=c--

S.CROCE BORETTO
PEORIGNANO

RICO

PIANTONIA

BOLOGNA
FERRARA

PERI

PERI

CA BRUSA

AZIENDA PRESTINARI
MANTOVA

CORTE MORELLINA

ROVERETO

TRIESTE
TRIESTE
TRIESTE

ZAGREB

COLLE ISARCO
CAMPO DI TRENS
FORTEZZA

VARNA

CHIUSA

LAIVES

GAROOLO
30LZANO
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INNSBRUCK

INNSBRUCK

FOCHING

IRSCHENBERG

STRASS

KOL SASS

MUT TERS

SCHONBERG SILLWERKE
SCHONBERG ALTE POST
MATRER

STAFFLACH

GRIES AM BRENNER
BRENNER
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9380
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380
340
S80
940
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94840
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980
9849
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340
930
980
980
98 0
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42770
588.7b

647.36
646.69
618.87
58994
558.79
529.59

61432

650e%1
650.936
650.01

658438

43S.07
438.12
456.88
495.41
525.17
556.18
58 3424
S0 3.39
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554,004
552.75
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